Empirical models are most widely used for path loss predictions because they are simple, easy to use, and require less computational efficiency when compared to deterministic models. A number of empirical path loss models have been developed for efficient radio network planning and optimization in different types of propagation environments. However, data that prove the suitability of these models for path loss predictions in a typical university campus propagation environment are yet to be reported in the literature. In this data article, empirical prediction models are comparatively assessed using the path loss data measured and predicted for a university campus environment. Field measurement campaigns are conducted at 1800 MHz radio frequency to log the actual path losses along three major routes within the campus of Covenant University, Nigeria. Path loss values are computed along the three measurement routes based on four popular empirical path loss models (Okumura-Hata, COST 231, ECC-33, and Egli). Datasets containing measured and predicted path loss values are presented in a spreadsheet file, which is attached to this data article as supplementary material. Path loss prediction data of the empirical models are compared to those of the measured path loss using first-order statistics, boxplot representations, tables, and graphs. In addition, correlation analysis, Analysis of Variance (ANOVA), and multiple comparison post-hoc tests are performed. The prediction accuracies of the empirical models are evaluated based on Mean Absolute Error (MAE), Root Mean Squared Error (RMSE), and Standard Error Deviation (SED). In conclusion, the high-resolution path loss prediction datasets and the rich data
a b s t r a c t
Empirical models are most widely used for path loss predictions because they are simple, easy to use, and require less computational efficiency when compared to deterministic models. A number of empirical path loss models have been developed for efficient radio network planning and optimization in different types of propagation environments. However, data that prove the suitability of these models for path loss predictions in a typical university campus propagation environment are yet to be reported in the literature. In this data article, empirical prediction models are comparatively assessed using the path loss data measured and predicted for a university campus environment. Field measurement campaigns are conducted at 1800 MHz radio frequency to log the actual path losses along three major routes within the campus of Covenant University, Nigeria. Path loss values are computed along the three measurement routes based on four popular empirical path loss models (Okumura-Hata, COST 231, ECC-33, and Egli). Datasets containing measured and predicted path loss values are presented in a spreadsheet file, which is attached to this data article as supplementary material. Path loss prediction data of the empirical models are compared to those of the measured path loss using first-order statistics, boxplot representations, tables, and graphs. In addition, correlation analysis, Analysis of Variance (ANOVA), and multiple comparison post-hoc tests are performed. The prediction accuracies of the empirical models are evaluated based on Mean Absolute Error (MAE), Root Mean Squared Error (RMSE), and Standard Error Deviation (SED). In conclusion, the high-resolution path loss prediction datasets and the rich data 
Value of the data
Path loss data obtained using empirical prediction models are not often made available in regular research publications [1] [2] [3] [4] . This practically limits data reuse for required research reproducibility. In this data article, field measurement data and predicted path loss data are made freely available to the public domain. Also, the datasets are thoroughly described to facilitate further works among industry experts, radio network engineers, and academic researchers in this field of engineering.
The suitability of empirical models for path loss predictions have been extensively evaluated for different scenarios and use cases within rural, suburban, and urban propagation environments [5] [6] [7] [8] . However, to the best of our knowledge, studies that focused on university campus environments are very limited. This data article focused on a smart campus use case in a bid to offer efficient Quality of Service (QoS) for smooth running of Internet of Things (IoT) applications within the university community [9] .
Over the years, several empirical models have been developed for path loss predictions [10] [11] [12] .
However, data that prove the suitability of these models for path loss predictions in a typical university campus propagation environment are yet to be made available to the public. High-resolution path loss prediction datasets and rich data exploration are provided in this data article; and this information will help radio network engineers and academic researchers to determine the empirical model that is most suitable for path loss prediction in a typical university campus environment.
Data exploration in this data article is supported with sufficient statistical analyses as done in [13] [14] [15] [16] [17] [18] [19] .
Data
Path loss models are used to estimate radio network coverage and received signal strengths of transmitted electromagnetic waves at different points within a particular cell radius. The use of path loss models is a good alternative to carrying out actual measurements, which may be require much time and resources. There are three broad classes of path loss models namely: deterministic, semideterministic, and empirical [1, 3] . Empirical models are popularly used for path loss predictions because they are simple, easy to use, and require less computational efficiency when compared to deterministic models. A number of empirical path loss models have been developed for efficient radio network planning and optimization in different types of propagation environments. In this data article, field measurement data and predicted path loss data are made freely available to the public domain. Empirical prediction models are comparatively assessed using the path loss data measured and predicted for a university campus environment. Also, the datasets are thoroughly described to facilitate further works among industry experts, radio network engineers, and academic researchers in this field of engineering.
This data article focused on a smart campus use case in a bid to offer efficient Quality of Service (QoS) for smooth running of Internet of Things (IoT) applications within the university community. High-resolution path loss prediction datasets and rich data exploration are provided in this data article; and this information will help radio network engineers and academic researchers to determine the empirical model that is most suitable for path loss prediction in a typical university campus environment.
Experimental design, materials and methods
Actual path loss measurement data taken at the proposed propagation environment are required for objective comparative assessment of the prediction accuracy of empirical models in a university campus environment. Therefore, field measurement campaigns were conducted at 1800 MHz radio frequency under favourable climatic conditions and the actual path losses along three major routes (A, B, and C) within the campus of Covenant University, Ota, Nigeria (Latitude 6°40'30.3"N, Longitude 3°09'46.3"E) were recorded. The experimental design and setup consists of TEMS™ Investigation software developed by InfoVista®, Sony Ericsson® W995 mobile phones, Garmin Global Positioning System (GPS), and a Windows 7 Professional Operating System (OS) running on a laptop. The Path loss values were computed along the three measurement routes based on the mathematical equations of four popular empirical path loss models (Okumura-Hata, COST 231, ECC-33, and Egli) as given in [1, 3, 4] . All mathematical computations were performed using MATLAB 2017a produced by MathWorks Inc. Datasets containing measured and predicted path loss values are presented in a spreadsheet file, which is attached to this data article as Supplementary material. Path loss prediction data of the empirical models were compared to those of the measured path loss using first-order statistics, boxplot representations, tables, and graphs. In addition, correlation analysis, Analysis of Variance (ANOVA), and multiple comparison post-hoc test were performed. The prediction accuracies of the empirical models were evaluated based on Mean Absolute Error (MAE), Root Mean Squared Error (RMSE), and Standard Error Deviation (SED). 
Data exploration
Tables 1-3 present the descriptive statistics of measured path loss data and path loss values predicted by Okumura-Hata, COST 231, ECC-33, and Egli models for measurement routes A, B, and C respectively. The boxplot representations of the measured path loss data and the predicted path loss data for measurement routes A, B, and C are shown in Figs. 1-3 respectively.
Signal path loss usually increase as the mobile receiver station moves further away from the transmitting base station. The relationships between the path loss datasets (measured and predicted) and the separation distance between the receiver and the transmitter for the three measurement routes (A, B, C) are depicted in the plots shown in Figs. 4-6 . It is clear that the predictions of Okumura-Hata and COST 231 models are much closer to those of the actual measured data. However, the The regression equations and coefficients of the Okumura-Hata, COST 231, ECC-33, and Egli model prediction data, relative to the measured path loss data, are shown in Figs. 7-9 . These information will help in understanding the relationships between the measured data and the predicted data. Further insights about the relationships can be gained from the results of correlation analyses presented in Tables 4-6. ANOVA and multiple comparison post-hoc tests were performed to understand whether the differences in the mean path losses obtained using the four models are significant. If so, the multiple comparison post-hoc test shows the extent to which the mean path losses differ from one another. The test results of the ANOVA test for path loss predictions along measurement route A, B, and C are presented in Tables 7-9 . Comparing the prediction outputs of Okumura-Hata, COST 231, ECC-33, and Egli models with one another, the lower limits for 95% confidence intervals, mean difference, upper In conclusion, the prediction accuracies of the empirical models are evaluated based on MAE, RMSE, and SED. The values of the performance metrics for measurement routes A, B, and C are presented in Tables 13-15 . In essence, the empirical evidence and statistical analyses provided in this data article will help radio network engineers and academic researchers to determine the empirical model that is most suitable for path loss prediction in a typical university campus environment. 
